In this paper we report on the broadband X-ray properties of a complete sample of absorbed Seyfert galaxies hard X-ray selected with INTEGRAL. Our sample is composed of 33 sources, of which 15 are newly discovered AGN above 20 keV (IGR sources) while 18 are already known type 2 AGN ("known"). For 17 sources (15 IGR + 2 "known" sources) we have performed a broadband analysis using both XMM- sources, a fraction (but not all) of the Fe K line needs to be produced in a gas located closer to the black hole than the Compton thick torus, and this is possibly associated with the optical Broad Line Region, responsible also for the absorption. We still need a Compton thick medium (not intercepting the line of sight) likely associated to a torus, which contributes to the Fe line intensity and produces the observed reflection continuum above 10 keV. The so-called Iwasawa-Taniguchi effect can not be confirmed with our data. Finally, the comparison with a sample of unobscured AGN shows that, type 1 and type 2 (once corrected for absorption) Seyfert are characterized by the same nuclear/accretion properties (luminosity, bolometric luminosity, Eddington ratio), supporting the "unified" view.
weak scattering X-ray component, indicating that the torus is geometrically thicker than previously thought (Ueda et al. 2007 ). These absorbing media are also responsible for the reflected features (lines and continuum) observed in the X-ray energy domain: a Compton hump above 10 keV and a Fe line at 6.4-6.9 keV (Perola et al. 2002) . Also, the physical/geometrical properties of environmental materials are subjected to the luminosity of the central supermassive black-hole (SMBH) ). On the other hand, it is also important to understand the behaviour of the complex multi-component spectrum of an AGN to clarify the physical view of the central engine. To this end, correct modelling of the X-ray continuum emission is mandatory. Finally, the study of obscured AGN represents a powerful tool to trace the growth of SMBH and to understand how accretion took place throughout cosmic history. In particular, Compton thick AGN are the best candidates to explain the unresolved fraction of the Cosmic X-ray Background (CXB) in the X-ray energy domain around 30 keV (Gilli et al. 2007) . In this respect, hard X-ray observations, above 10 keV, represent a major improvement in selecting obscured AGN that are biased by absorption much less severely than those selected in the 2-10 keV band. However, because of the limited sensitivity of current X-ray detectors at such high energies, these studies can only be conducted in the very local Universe.
This kind of study has been performed in a statistical way with a variety of different samples over a broadband energy range: BeppoSAX (Risaliti 2002) , INTEGRAL and XMM-Newton (De Rosa et al., 2008) , Suzaku and Swift-BAT (both type 1 and type 2 AGN, Eguchi et al. 2009 , Winter et al. 2009 , Fukazawa et al. 2011 . In the hard X-ray energy range, the IBIS instrument (Ubertini et al. 2003 ) on board INTEGRAL (Winkler et al. 2003 ) and the Burst Alert Telescope (BAT, Barthelmy et al. 2005 ) on board Swift ) are currently performing surveys of the hard X-ray sky, discovering large numbers of sources seen for the first time at these energies (Malizia et al. 2009 , Landi et al. 2010 , Tueller et al. 2010 , Winter et al. 2009 ).
The 4th INTEGRAL/IBIS catalogue (Bird et al. 2010 ) includes more than 700 hard X-ray sources detected over a large part of the sky 1 above 20 keV and with positional accuracies ranging between 0.2 and 5.5 arcmin, depending on the source significance.
To obtain the best quality broadband high energy data, the INTEGRAL/AGN team has undertaken a programme of follow-up observations of hard X-ray selected AGN with XMM-Newton (Molina et al. 2008 , Panessa et al. 2011 In this paper we report on the broadband spectral properties of all type 2 AGN included in the hard X-ray selected AGN complete sample as defined by Malizia et al. (2009) . This paper is the continuation of the work we presented for a smaller sample of 7 hard X-ray selected type 2 AGN (De Rosa et al. 2008 ). The actual sample comprises 33 AGN optically classified as type 1.8-2. The new 15 sources detected for the first time above 20 keV with INTEGRAL have been observed within our XMM-Newton follow-up campaign, while we make use of published data to characterise the broadband spectra of 18 previously known objects.
The main goals of this study are (1) to measure the spectral properties of obscured AGN: the intrinsic continuum shape (both photon index and high energy cut-off) together with the absorption distribution and (2) to accurately constrain the strength of the reflection components: the Fe K line and the Compton hump. The line properties tell us about the obscuring/reflecting medium while the Compton continuum is an important yet uncertain parameter (like the high energy cut-off) in population synthesis models of the CXB (Ueda et al. 2003 , Gilli et al. 2007 ).
The sample is defined in Sect. 2, details of the INTEGRAL and XMM-Newton observations are given in Sect. 3, while the broadband spectral analysis is described in Sect. 4. The results are presented and discussed in Sect. 5, while in Sect. 6 we investigate the accretion properties of the sample compared to a sample of type 1 hard X-ray selected AGN. Our results are summarized in Sect. 7.
THE SAMPLE
From the list of INTEGRAL selected AGN included in the 3rd IBIS survey (Bird et al. 2007 ), a complete sample has been extracted by means of the V/V max test, which was first introduced by Schmidt (1968) as a test of uniformity of the distribution in space for a flux-limited sample of objects (see Malizia et al. 2009 for details). There are 88 objects detected in the 20-40 keV band forming this complete sample of INTEGRAL selected AGN: 46 objects are of type 1 (Seyfert 1-1.5, of which 5 are Narrow Line Seyfert 1s) and 33 of type 2 (Seyfert 1.8-2); only 9 Blazars (BL Lac-QSO) are included in the catalogue. The list of objects we discuss in this paper is composed of all the type 1. analysis and a spectral study of all IGR sources plus 2 known objects that had no broadband study already published (NGC4507 and NGC7172) with the XMM-Newton data. The sample, together with additional information (observation dates, exposures in the low and high energy domains, 2-10 and 20-100 keV counts/s and, for the known sources, the instrument used with relative reference), is presented in Table 1 where the "new" IGR sources are described in the upper part, and the already "known" sources in the bottom part.
OBSERVATIONS AND DATA REDUCTION

INTEGRAL/IBIS
Though the sources reported here have been hard X-ray detected in the 3rd INTEGRAL survey (Bird et al. 2007) , to better characterize the spectrum above 20 keV we use the data available in the 4th INTEGRAL catalogue (Bird et al. 2010) , making use of the longer on-source exposures.
We also stress here that we used INTEGRAL/IBIS data processed by the survey team following the procedures as described below and reported in Bird et al. (2010) . For each source, they combined INTEGRAL/IBIS data from several pointings performed between revolution 12 and 530 to provide sufficient statistics for weak mCrab flux sources. First they generated IBIS/ISGRI images for each available pointing in 13 energy bands with the ISDC offline scientific analysis software OSA version 7.1 and they then extracted count rates at each source position from individual images to provide light curves in the various energy bands sampled; since the light curves did not show any sign of variability or flaring activity, average fluxes were then extracted in each band and combined to produce the source spectrum. In Table 1 , we report the details of the IBIS/ISGRI observations; (optical) best fit positions, exposures and count rates in the range 20-100 keV band.
XMM-Newton
To avoid cross-calibration problems and for the sake of simplicity, we discuss in this paper only the data of the EPIC/pn camera (Struder et al. 2001) , however the MOS1 and MOS2 spectra have been checked for consistency. Data were reduced using SAS v10.0 employing eproc with standard settings and the most updated calibration files available at the time of the data reduction (April 2011). Source spectra were extracted from circular regions surrounding the source position while background spectra were extracted in the same CCD chip from circular regions free from contaminating serendipitous sources. Each spectrum was rebinned in order to have at least 30 cts per bin allowing us to apply χ 2 statistics. Spectral fits were performed in the 0.3-10 keV energy band. The information on the XMM-Newton observations (date, exposure and 2-10 keV count rate) is shown in Table 1 .
SPECTRAL ANALYSIS
We fitted simultaneously the soft and hard X-ray spectra available with INTEGRAL/IBIS and XMM-Newton in the 0.3-100 keV energy range. To take into account possible flux variation of the source between the non simultaneous XMM-Newton and INTEGRAL data, we left a crosscalibration constant, between IBIS and pn, free to vary during the fit procedure. Possible miscalibration between INTEGRAL and XMM-Newton could mimic or hide the presence of a Compton reflection component above 10 keV; we will discuss this point in Sect. 5.3.
For the sake of clarity and to ease the comparison with the published results on the known objects, we considered a baseline model (BLM thereafter) which is commonly used to fit the broadband X-ray spectra (0.3-100 ekV) of absorbed AGN (Comastri et al. 2010 , Ueda et al. 2007 , Risaliti 2002 , De Rosa et al. 2008 ). The BLM is composed of: 1) a primary continuum extending up to the hard X-ray energy domain modelled by a cutoff power-law having photon index Γ and high energy roll-over E c ; 2) a soft X-ray scattered component modelled by a power-law having photon index Γ s assumed to be equal to Γ and a scattering fraction f sc ; 3) a Compton reflection continuum above 10 keV with the inclination angle θ of the reflector fixed to 45 deg, and solar abundance, plus the Fe Kα emission line that is reproduced with a gaussian profile. We assume the Fe line to be intrinsically narrow (σ <0.01 keV, FWHM<1000 km s −1 ) and no additional Fe Kβ emission component is included in this model; this is due mainly to the fact that we are characterizing the continuum properties. However, in some cases we need to relax the assumption about narrowness to well reproduce the Fe line; these cases will be discussed in Sect. 5.4. All the spectral components are absorbed by the Galactic column density along the line of sight N Gal H 2 , while the primary power-law is also absorbed by a second cold medium with column density N H .
We can write the BLM of the photon spectrum F(E) as follows:
2 N Gal H values have calculated through the web interface http://heasarc.gsfc.nasa.gov/cgi-bin/Tools/w3nh/w3nh.pl, using the Dickey & Lockman (1990) HI in the Galaxy.
where G(E) represents the Fe-K Gaussian emission line, R(E) is the Compton reflection component (with the shape fixed to that of the primary emission), and S(E) represents any additional soft components needed to reproduce the soft X-ray spectra (see Sect. 5.5). The total baseline model (excluding Galactic absorption) is expressed as zphabs*cutoffpl + const*cutoffpl + zgauss + pexrav + soft comp in the XSPEC terminology. The broadband spectra of IGR sources are shown in Fig.9 , 10 and 11 while the best fit parameters for the whole sample are reported in Table 2 .
In this paper we quote statistical errors at the 90% confidence level for one interesting parameter unless otherwise specified. In order to calculate the luminosities we use a standard Λ cold dark matter cosmology with the following cosmological parameters: H 0 =70 km s Bennett et al. 2003) .
RESULTS AND DISCUSSION
The primary continuum
The BLM reproduces quite well all the spectra analysed since the χ 2 /dof ranges between 0.77-1.12. In Fig. 1 we show the distribution of the photon index of the primary absorbed power-law for the whole sample (on the left) as well as for the IGR and known objects separately (on the right) to search for possible differences in the radiative emission mechanisms between the two sample of sources. The mean value of the photon index and its standard deviation for the whole sample is Γ=1.68, σ=0.30. This value is in very good agreement with those found in previous analyses performed in a limited energy range (2-10 keV) in both type 1 and type 2 AGN (e.g, Singh et al. 2011 , Bianchi et al. 2009 . A detailed comparison between type 1 and type 2 Seyfert will be presented in Sect. 6. We note that the average value of the IGR population is only marginally flatter than the known one, being Γ IGR =1.63, σ IGR =0.34 and Γ known =1.74, σ known =0.21. A KolmogorovSmirnov test applied on these two populations indicates that they come from the same parent distribution with a probability of P=0.385. To explore a possible correlation between the primary continuum and the brightness, we plot in Fig. 2 (left panel) the photon index against the 2-10 keV luminosity corrected for absorption: we do not find any evidence of correlation, a Pearson test for linear fit yields r=-0.02.
We measured the high energy cutoff in 10 out of 33 sources (i.e. 30 per cent of the sample), namely: NGC4507, IGR J12026-5349, IGR J13091+1137, IGR J20186+4043, IGR J23308+7120, IC4518A, NGC7172, Circinus, NGC788 and ESO103-G35, while only an upper limit at 300 keV ⋆ frozen in the fit; 1 photon index of the primary absorbed, power-law; ; 2 absorber column density in 10 21 cm −2 ; 3 Relative reflection; 4 high energy cutoff in keV; 5 scattered fraction; 6 Fe Kα equivalent width measured in eV with respect to the observed total continuum; 7 Observed flux in the 2-10 keV energy range in 10 −11 erg cm −2 s −1 ; 8 Observed flux in 20-100 keV energy range in 10 −11 erg cm −2 s −1 ; 9 Log of the luminosity in 2-10 keV energy range corrected for absorption in erg s −1 ;
has been found in IGR J16351-5806. In the remaining sources we obtained lower limits to E c .
The average value of the ten measured high energy cutoffs is E c =73 keV with a standard deviation σ=25 keV. In Fig. 2 (right panel) we plot the high energy cutoffs as a function of the photon index Γ. All the measured values are below 150 keV, while lower limits (filled triangles) are well grouped below 300 keV. These values are consistent with those observed in the Seyfert 1 by BeppoSAX (Perola et al. 2002 , De Rosa et al. 2007 ). We do not find any evidence of correlation between Γ and E c , the correlation coefficient being r=0.1. Our analysis strongly suggests that the high energy rollover is an ubiquitous property of Seyfert galaxies, and that its value ranges in the same intervals for type 2 and type 1 Seyferts (Molina et al. 2008) . It is worth noting that we were able to measure E c in the objects with the highest S/N ratio, suggesting that future deep hard X-ray observations will be the right way to investigate the presence of this component in the spectra of AGN.
The absorption properties
The absorbing column density distribution of the primary emission is shown in the left panel of distribution obtained with 2-10 keV data only, e.g. in the XMM-Newton and Chandra deep surveys (Giacconi et al. 2002 , Worsley et al. 2004 , Akylas et al. 2006 , it becomes evident that the hard X-ray data strongly favours the detection of more heavily obscured sources than 2-10 keV data only. Nonetheless, in the hard X-ray domain above 10 keV a significant fraction of the source flux might be lost if the source is heavily Compton thick (log(N H ) >25). In fact, a number of objects of this type is not present in our sample as well as in the Swift/BAT survey above 10 keV (Burlon et al. 2011 ).
In Fig. 3 , right panel, we plot the absorbing column density as a function of the ratio of the 
The reflection continuum
Our BLM includes the Compton reflection components, namely, the Compton hump and the Fe Kα line. We have measured the reflection fraction (R) in 22 sources (average value R=1.63 with σ=1.15), while for 8 objects we only found upper limits. The distribution of the values of R derived for the whole sample is shown in Fig. 4 where upper limits are shown as obliques bars while the measured values are filled with horizontal bars.
In the right panel of Fig. 4 we show the relative reflection R as a function of the photon index for the whole sample. The data show a poor correlation coefficient (r=0.4), indicating that the correlation claimed by Zdziarski et al (1999) between R and Γ is not found in our data. It is worth noting that the fit of our BLM produces a degeneracy between the reflection fraction R and the photon index Γ: a higher Γ produces a higher value of R. Another point to stress is that the soft and high energy data (below and above 10 −0.7 and 3.1 +1.1 −1.2 , respectively), suggesting flux variability between the soft and hard X-ray observations. To support this conclusion we note that in the INTEGRAL/IBIS catalogue (Bird et al. 2010 ) both have a bursticity index flagged with yes 3 , and both show flux variation in the 20-40 keV band larger than a factor of three, in their ligh-curves. In addition, in the case of IGR J16024-6107 the high value of R would suggest that this object is peculiar in several aspects.
By excluding these sources from the sample, the average value of C (standard deviation) becomes lower, 1.19 (0.31). As a result, we are confident that the value of R and E c we found are realistic and not due to variability.
For the purpose of this work we do not examine the source variability in detail as we are mainly interested in explaining the average properties of the sample. However, to retain the completeness of our sample, we chose to include also the two variable sources (IGR J16024-6107 and IGR J23308+7120) in our analysis. 
The Fe K line
With the sole exception of IGR J17513-2011, a neutral Fe line is detected in all the sources of the sample (marginally significant for IGR J00040+7020, 95%). The value of the equivalent width (EW), calculated with respect to the total direct+reflected continuum 4 , ranges between 50-2000 eV (or 500 eV excluding the Compton thick sources). The average EW value considering all sources is 430 eV (with a somewhat high standard deviation of 564 eV), while, excluding the Compton thick objects, the average value becomes 196 eV (σ=176 eV).
In the left panel of Fig. 5 However, we stress that a Compton thin gas, also covering 4π solid angle to the source, cannot create a Fe EW of 50-150 eV (Yaqoob etal. 2001) as observed in our sample below N H =10 23.5 cm −2 ; then, a Compton thick medium like a torus (not intercepting the line of sight in Compton thin or type 1 AGN), should exist.
Our conclusion is that in heavily obscured Seyferts (N H above 10 23.5−24 cm −2 ), the Fe line is produced in a torus also responsible for the absorption; for Compton thin sources (N H below 10 23.5 cm −2 ), as well as for type 1 AGN, a high fraction of the Fe K line (but not the total line photons) has to be produced in a gas located closer to the black hole than to the torus. This region can be associated with the BLR that could also be responsible for the observed moderate absorption.
We also investigated the X-ray Baldwin/"Iwasawa-Taniguchi" effect (Baldwin 1977 , Iwasawa & Taniguchi, 1993 indicating the existence of an anticorrelation between the 2-10 keV luminosity corrected for absorption and the EW of the Fe K line. This effect has been claimed in a sample of radio-quiet type 1 AGN , Page et al. 2004 in the form of EW ∝L
, with L X,44 being the 2-10 keV luminosity in unit of 10 44 erg s −1 . This effect has not been revealed in a sample of type 2 AGN observed BeppoSAX data (Dadina 2008) . However, the physical explanation for this phenomenon is still unclear and several possibilities are generally invoked in the literature, including a change of the ionizing continuum and gas metallicity with luminosity (Korista et al. 1998) or a luminosity-dependent covering factor and ionization parameter of the BLR (Mushotzky & Ferland 1984) . On the other hand, some studies claim that the primary physical parameter which drives the Baldwin effect could be the accretion rate, rather than luminosity.
In the left panel of Fig. 6 we plot the EW of the Fe line as a function of 2-10 keV luminosity corrected for absorption (L corr (2-10 keV)). A linear fit to the data of the form log(EW)=5.3±4.8
-(0.07±0.11)log(L corr (2-10 keV)), indicates no evidence of a correlation (r=0.109). The X-ray
Baldwin effect is not confirmed in our sample; although, we note that using the average EW in each luminosity bin, the correlation increases to r=0.2. In the right panel of Fig. 6 , we plot the EW of the Fe line as a function of the hard X-ray luminosity in the 20-100 keV energy range. The correlation coefficient increases in this case to r=0.3, still indicating a lack of correlation.
It is worth noting that the luminosity range we are exploring is rather narrow (log(L)=41.5-44.5), and this could make it difficult to measure any correlation as observed by Bianchi et al.
(2009) over a wider luminosity range.
Soft X-ray emission
All sources in our sample show evidence for an unabsorbed component at energies less than 2 keV. This soft component is likely produced by electron scattering of the intrinsic continuum and is observed in most Seyfert 2 galaxies (Antonucci 1993 , Matt et al. 1997 . To parametrize the fraction of the intrinsic flux scattered into the line of sight we used the f sc value. As shown in Table 2 , our results suggest a value of f sc of a few per cent in all sources (with the exception of IGR J14515-5542 for which f sc =30% and IGR J16351-5806 with f sc =9%, see following discussion in this section). This value is in good agreement with that found in different samples of obscured AGN, observed with XMM-Newton and Chandra (Bianchi et al. 2006) .
Recently, Eguchi and collaborators (2009) 
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The very soft X-ray spectra of six IGR sources (namely 07565-4139, 1009-4250, 14515-5542, 16351-5806, 20286+2544, 23524+5842) clearly show more complexities than allowed by our BLM, showing either emission lines below 2 keV in addition to the simple scattered power-law component (see Figs. 9 , 10, 11) or a soft power-law slope significantly steeper than that of the hard X-ray continuum. found that a photoionized plasma (probably associated with the NLR) is an excellent description of the soft X-ray spectra of a large sample of obscured Seyfert 2 observed with the high resolution RGS gratings on board XMM-Newton.
However, the available counting statistics and the limited CCD energy resolution of our present data are not sufficient to adequately constrain the physical properties of the emitting plasma. The short XMM-Newton exposures available, also make the RGS data for these four sources useless.
We therefore adopted a simplified approach adding a thermal plasma component to the spectra of the four sources characterised by "soft-excess" emission. The temperature of this medium is in the range between 0.1-1 keV, while the total integrated soft X-ray luminosity of this component ranges from 10 40 erg s −1 to 1.4 × 10 41 erg s −1 . This excess emission could be associated to the photoionised NLR, unresolved sources and/or diffuse emission in the host galaxy (Guainazzi et al. 2005 ).
TYPE 1 VS TYPE 2 ACCRETION PROPERTIES
Sample selection is the most important issue in testing the predictions of the UM scheme and several results inconsistent with the scheme can be explained as due to the biases inherent in the samples (Antonucci 2002) . Several improved and well defined samples are attempting to test the validity and limitations of Seyfert unification (Singh et al. 2001 , Ricci et al. 2011 Brightman & Nandra 2011) , however, issues related to the sample selection are still open.
A broadband study of 41 type 1 AGN extracted from the hard X-ray selected complete sample (Malizia et al. 2009 ) has been presented by Molina et al. (2008) . Following the UM, and having corrected the 2-10 keV luminosity for the absorption effect (L corr 2−10keV ), we would expect to find the same accretion properties (photon index, bolometric luminosity, Eddington ratio) between type 1 and type 2 AGN belonging to a homogeneous sample. To investigate this issue we compared the results obtained for our absorbed sample and the unobscured one by Molina et al. (2008) .
From the samples of obscured and unobscured AGN, we collected all available published mass measurements obtained with reverberation mapping techniques, maser, X-ray variability or M-σ relation. A sub-sample of 33 (17 type 1+16 type 2) AGN with known masses has been obtained, and reported in Table 3 . In the case of unobscured AGN, Molina et al. (2008) showed that this sample can be considered as representative of the total one. For the obscured AGN in this work, the sub-sample we obtained is mostly representative of the known population, in fact we do not have any mass estimates for the new type 2 INTEGRAL AGN, and the sub-sample is composed by all the known sources in our original sample (excluding LEDA170194 and IC4518A). However, we have previously shown (see Sect. 5.1, 5.3 and 5.5 ) that IGR and the known objects are characterized by the same intrinsic properties. Therefore we are confident that the sub-sample can be representative of the whole one. We used this hard X-ray selected sample to draw a statistical comparison between type 1 and type 2 Seyfert of (1) This result is also confirmed in the higher, unbiased for absorption, energy range (20-100 keV)
with averaged values (standard deviations) that are 43.82 (0.71) and 43.17 (0.70) for type 1 and type 2 respectively, with a KS test probability of 0.137. To be conservative and fully convinced to have properly corrected the 2-10 keV luminosities for absorption, we excluded the Compton thick sources from this analysis and, even in this case, the KS test probability confirms the similarity of the two populations (P=0.165).
For all sources in the sub-sample we calculated the bolometric luminosity derived from the 2-10 keV luminosities, adopting the luminosity-dependent bolometric correction given in Marconi et al. (2004) . In Fig. 8 , left panel,we show the distribution of L bol for type 1 and type 2 objects (same symbols used in Fig. 7 ). The L bol average value (standrad deviation) is 44.91 (0.91) and 44.33 (0.90) for type 1 and type 2, respectively. A KS test gives a probability P=0.111 that the distributions belong to the same parent population, suggesting, even in this case, the similarity between the two classes of AGN. In the right panel of Fig. 8 we plot the photon index of the primary power-law versus the Eddington ratio for our sub-sample. separation in the accretion rate distribution is evident between absorbed and unabsorbed AGN (KP probability P=0.292). These results concerning luminosities is also reflected in the spectral properties. In fact a comparison between the primary photon index in type 1 and type 2 class does not show any evidence for a separation (see right panel in Figure 8 ) being the average value of Γ equal to 1.80 (σ=0.18) and 1.75 (σ=0.26) for type 1 and type 2 respectively. A KS test in this case gives a probability P=0.862.
These same conclusions have recently been reached by Singh and collaborators (2011) through the X-ray analysis of an optical selected sample of type 1 and type 2 Seyfert. The value of the L bol /L edd ratio in our sub-sample of type 1 and type 2 AGN range in 0.001 -3, extending to higher values with respect to a optical selected sample (Singh et al. 2011 ).
We are aware that this result could be affected by two issues. The first one concerns the mass estimation and its error, that can be as large as 10-20 per cent. It is still debated how accurate the
[OIII] FWHM is as a proxy of the stellar dispersion σ and, especially for absorbed AGN, there are several inconsistencies between the different techniques used to measure the BH mass. For the second caveat we assumed equal bolometric correction for both type 1 and type 2 objects, however a different bolometric correction for absorbed and unabsorbed AGN (Barger et al. 2005) might affect our conclusions on the bolometric luminosity distributions.
Finally, we also stress that, using the whole hard X-ray selected sample of 41 type 1 + 33 type 2 from Molina et al. (2008) and the present work, we find that L corr (2-10 keV) and L(20-100 keV) have a small probability (P=0.05 and 0.02, respectively) to be drawn from the same parent population. This effect is likely to be due to a bias in the sample selection; in fact, due to (Tueller et al. 2008; Treister et al. 2009; Beckmann et al. 2009 ). In fact, taking into account our total type 1 + type 2 (41+33) sample, we find that the average value of the redshift is 0.05 and 0.03 for type 1 and type 2 respectively, with type 1 extending to higher redshift (higher luminosity) than type 2.
Based on the model (Nicastro 2000) in which the BLRs are formed by accretion disc instabilities occurring in proximity to the critical radius at which the disk changes from gas pressure dominated to radiation pressure dominated, Nicastro and collaborators (2003) suggested that the absence or presence of hidden BLRs (HBLRs) is regulated by the ratio between the X-ray luminosity and the Eddington luminosity, which, in the accretion power scenario, is a measure of the rate at which matter falls onto the central supermassive black hole. Following this model, a natural transition between type 1 and type 2 AGN should then occur, depending on the accretion rate. According to Nicastro (2003) , a value of the Eddington ratio of 0.001, i.e. the lowest value measured in our sub-sample of type 1+type 2 AGN (see Fig. 8 , right panel), represents the threshold value above which we expect to find HBLR (for obscured objects) or BLR (for the unobscured ones).
Optical observations confirm this trend in type 1 AGN, while spectropolarimetric observations in a fraction of our sub-sample of type 2 AGN has to be performed to confirm the proposed scenario.
CONCLUSION
In this paper we have discussed the broadband X-ray properties of a sample of 33 absorbed hard X-ray selected AGNs. We selected a baseline model to reproduce the 0.3-100 keV data consisting of an absorbed primary emission with a high energy cutoff and its scattered fraction below 2-3 keV, plus the Compton reflection features (Compton hump and Fe line emission). The broadband data coupled with the good energy resolution at the iron line energy range, allowed us to get a very good characterization of the primary continuum and of all the spectral features.
The main results of this study can be summarized as follows:
• We measure a high-energy rollover below 150 keV in 30% of the sample (10/33) and estimate a lower limit for the other sources is well below 300 keV. Our analysis suggests that the high energy cut-off is ubiquitous in the X-ray spectra of type 2 AGN. This evidence puts strong constraints on XRB synthesis model.
• The hard X-ray selection allowed us to investigate the N H distribution in a sample much less severely biased by absorption with respect to those selected in 2-10 keV band. When compared with 2-10 keV selected samples, our objects are characterized by larger column density;
this evidence confirms the capability of hard X-ray observations for selecting obscured objects. In • The value of the Fe Kα EW as a function of the absorbing column density and the broad profile of the line in 4 sources, support the fact that (at least) a fraction of the Fe line has to be • A comparison with a hard X-ray selected sample of type 1 AGN shows that obscured and unobscured Seyfert are characterized by the same nuclear and accretion properties, i.e. luminosity (this result holds in both 2-10 keV and 20-100 keV bands), bolometic luminosity, Eddington ratio
The X-ray view of type 2 AGN 25 and primary photon index. This evidence suggests that type 1 and type 2 objects should share the same central core.
• The Eddington ratio would suggest, according to the model of Nicastro (2000) , that all our type 2 AGN hide a BLR. Spectropolarimetric measurements are necessary to definitely establish the presence of HBLR clouds in the INTEGRAL AGN complete sample.
More accurate broadband data up to 80 keV will became available in the near future with
NuStar (Harris et al. 2010 ) to better investigate these issues.
